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BIOTECHNOLOGY

Individuals lacking the enzyme adenosine deaminase (ADA) have such severely
impaired immune systems that they must live in totally sterile environments to
survive. For instance, David, the famous "Bubble Boy" (shown here at age 5), lived
12 years in isolated living quarters. By infecting the defective bone marrow cells of
such patients with genetically engineered viruses containing the gene that codes
for ADA, researchers hope to cure the disease.

year, making this the most common of the initial candidates for gene
therapy. However, the neurological component of Lesch-Nyhan disease
is caused by a lack of HPRT in the brain, and it is not known if
supplying the enzyme from the bone marrow will overcome this deficit.
The other two diseases are much rarer: only 40 to 50 cases of ADA
deficiency and 9 cases of PNP deficiency are known worldwide.

The key step in the treatment of these diseases will be the insertion
of genetically engineered copies of the respective genes into bone
marrow cells removed from the patient's body. Researchers have been
investigating several ways of introducing DNA into animal cells,
including microinjection, chemically or electrically induced uptake, or
fusion of the cells with vesicles containing the new DNA. But the most